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emunates from f i e  sun in  the manner here assumd.’J It 
is not improbable that the great mass of radiant-matter 
into which we suppose we look when observ iy the  
zodiacal light, is capable of diffusing enough sunhg t to 
produce the luminosity of that phenomenon.-[a. A., jr.] 
5 .:’.:’“ i it’ 

A POSSIBXX CONNECTION BETWEEN YAGNETXC AND 
XETEOROLOGIU PEENOmNA. 

By REISTIAN BIBKELAND. 
m t e d  from Mlpp Jessie H W s  Engltrh text of ‘“Phe Nom IIUI Aurm Polarb 

Expedition, 10Ql-10Q3.pp v. 1, IM section. CMstianls. 10%. p. 440-150.1 

93. If the view we have maintained is correct, namely, 
that the magnetic storms are due to corpuscular rays 
that are drawn in in zones round the magnetic poles, 
where they pass direct1 down into the atmosphere of the 

strata of the atmosphere, must be assumed to roduce a 

atmosphericselectrical measurements were made, which 
will be gone into later on; but it niay be remarked here, 
that the result of these measurements showed that the 
“Zerstreuung” of the air at  those stations averaged about 
twice as much as in Christiania, indicating that the air 
up there is considerably more ionised than in lower lati- 
tudes. In an expedition which I made in company with 
m assistant, Mr. Kro ness, to Kaafiord at  the time when 
d l e y ’ s  comet crossef the sun’s disc in May, 1910, I had 
an opportunity of studying this matter more closely. 

the measurements at  

t h i s  occasion investi ated it a t  my old aurora observa- 

above the sea. Here there roved to be sometimes tre- 
mendous variations. On t R e 20th May, for instance, 
values were found that went up to about 500 times the 
normal. Unfortunately bhe attempt was interrupted 
in the middle of these measurements; but I had an oppor- 
tunity of making insulation-tests twice at that time., 
which proved there was no perceptible leakage. If we 
can demonstrate this circ.umstanoe with certainty, we 
presumably have before us a phenomenon t.hat is closely 
connected with the peculiar light-phenomena that Lem- 
strom discovered in 1552-3 on a mountain-top a t  Sodan- 

There is no doubt that such strong ionisations will have 
8 very great influence upon atmos heric conditions, 

be assumed to be a meteorological factor of no small im- 
portance, especially for the districts in the vicinity of the 
auroral zone. I am of the opinion that this is a very ini- 
portant connectin link between terrestrial-magnetic 

cently submitted to the Norwegian State authorities, a 
suggestion that a permanent u to-date magnetic-meteor- 

of 

upon these interesting and meteorologically important 
matters. 

There was another phenomenon, striking examples of 
which we had the opportunity of seeing on this espedi- 
tion in May, 1910, namely, the formation of what may be 
called auroral clouds. In addition to the usual polar 
bands, which in a clear sky, could very often be observed 

earth, it is clear that t E ese rays, especially in the upper 

strong ionisation in the air. In  our expedition o f 1902-03, 

Instead of, as before, maliin 
places that are at  no great heig 7l t above sea-level, I on 

tory on the top of 8 aldde Mountain, about 910 meteiv 

kylS. 

especially upon the formation of clou (P s, and must thus 

and meteorologica f phenomena. I have therefore re- 

010 ical observatory be esta i- lished upon the to 
Hadde, Y for the purpose, if possible, of throwing Eght 

1 Peuiclen Adam Wokenbildung durch dss Nordlicht (Am einer Mitthellung 
an die k. d h o h e  kkad. d. Wh., 1895.) Mateor. ZtPchr.,‘Wh, 1895, 18.Jhrg. p. 
la-169. 
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in the form of several evenly luminous arcs, of which, 
however, one was especially cons icuous, esactly similar 

tions of cirrus clouds, which exhibited the most erfect 
agreement with various auroral formations. &vera1 
times we had capital examples of the manner in which 
such clouds are formed, how drapery-formations appeared 
in a short time, exactly in the same manner as an auroral 
drapery. The first observer, who has called attention to 
this very interesting fact seems to be Adam Poulson [Paul- 
sen].’ As far as I know, no one has, however, studied this 
phenomenon in connecti’on with simultaneous magnetic 
registrations at the same place. This we had the oppor- 
tunity of doing, and the very interesting fact came out, 
that the formation of these clouds was alwa accompa- 
nied by simultaneous niagnetic storms an F earth-cur- 
rents: and there thus appears to be no doubt that these 
are direct cloud-forming effects of the same rays that 
occur in the auroral phenomena. From this it seems, that 
these cirrus-clouds are direct1 formed by the corpuscular 

form as to this phenomenon is, that the clouds are due to 
water-vapor brought to condensation by the ions formed 
by the impact of negative rays. I t  is, however, also a 
probability that some of the observed (‘auroral clouds’’ 
are not real clouds, but merely a ve strong concentra- 

might appear luminous: in the daytime the concentra- 
tion of corpuscles should have the effect of making the 
laces where they occur lees transparent, and able to dif- 

fuse lifht, and thus become visible. In such a way also 
possib y certain faint polar bands observed in the polar 
regions might be explained. According to circumstances 
these concentrations may disappear, - or perhaps give rise 

to parallel auroral arcs, we very B requently found forma- 

rays which we sup ose to be t E e cause of magnetic storms 
and aurora. The E rst hypothesis that one naturallymight 

tion of corpuscular rays, which in t x e case of darkness 

to real clouds. 1 - -  
( .  . , I = -  

RADIOTRANSMISSION AND WEATIIER.. 

By A. H. TAYLOR. 
[Reprinted from Physical Review, 2d ser. v. 8, May, 1914, pp. 346-352.1 

In  a revious paper on this subject tahe writer submit- 
ted evi a ence which seemed to show that unusually good 
radio transmission across long overland distances at  night 
is preceded the day before by general1 cloudy conditions 

transmission takes place. 
The evidence presented in that paper has been greatly 

strengthened by subsequent observations. In  particular 
it may be mentioned, that out of some 60 cases of ood 

followed a generally cloudy condition over the area in 
case, while of the other 16, a majority have occ.urred 
durin the shortest da s of the year, when the hours of 

relatively few. 
Before discussing the bearing of this evidence on the 

idea of the reflection and refraction of electric waves by 
ionized layers of the earth’s atnios .here, i t  will perha s 

station since Se tember 24, 1913, for evidence of a some 
what different ctaracter. 
In commenting u on the previous paper, the editor of 

prevailing in the region across which t K e nocturnal good 

t.ransmission studied since September 21, 1913, 44 E ave 

sunlig a t in the latitu B e of Grand Forks, N. Dak., are 

be well to esaniine some of the f ata collected at  t &a 

the Electrical Word P suggested that the effects noted 
lElectrIcal World A 30 1813 
I Dr. Eccles. In T i e  E%trician,’&pt. 27,1912, and 8ept. 19,1013. 
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might have been indirec.t.ly due to general cloudiness, 
inasniuch as this would usually bring about some rainfall 
and would therefore robably reduce the ground uI>snrp- 

than oversea transmission. Fortunat,ely the wcat.her 
during the fall of 1913, especial1 during the months of 

part of the continent as to make it possible to settle 
this important question. The height of tlie aerial *it 
this station is but S5 feet, so that the nearest of the 
Great Lakes stations do not usually make tlienisclves 
heard until after dark. Nevertheless, during a period 
of over a nionth in which no moisture whatever fell in 
northern Minnesota the stations a t  Port Arthur, T.’BA, 
and Duluth, WDM, were heard as early as 4:30 11. iii. on 
several occasions. Subsequent cornparison of weather 
reports showed that in each instance tlie inteivening 
region had been very cloucly. In spite of the fact that 
during this period no rain fell, or even snow unt.il about 
December 1, there was 8 great deal of clou$ weather 
over northern Minnesota, and hence especially close 
attention was given to the bransniissivity frnni T7&4 
and TVDM. In  SO per cent of the cases of very good 
transmission from these stations to this one (91-N)  the 

had been very cloudy in this region. 

eliminated. I am therefore forced to conclude that tlie 
effect of alterations of eart,h absorption are entirely over- 
shadowed by the larger f avorable influence t-,f preceding 
cloudiness. Incidentally these esperiinent.; Amled that 
the normal day absorphon on clear days in t,hi.; region is 
very large. ?.his is supported by the fact t.li:Lt our own 
signals sent on a. 500 meters wave \vltli 7-aiiilrcrcs ilerial 
current were but fairly received ‘ust before tlusl\- in 
Minneapolis at  the North Ceiitral h igh  School with a 
100-foot aerial, whereas less than an hour Mer they 
were repeatedly icked up by hfr. Keith Russell on a 

the last 1,000 miles. . It has occurred to the writer to analyze data a t  hand 
for the possible influence of barometric pressure on 
transmission. The weather maps corresponding to the 
days preceding the evenings of observatioii were esaminetl 
antl 24 were found which indicated that rather low 
barometer readings had prevailed in or near the areas 
across which transniission had been studied. Of these 
only two were found to correspond with records of Lad 
transmission, while the o theiv all corre- mitled to 

maps do not arrive here until tlie clay after the transniis- 
sion records are macle, it is not possible for the oLsexcr 
to be prejudiced. Conclusions as to good or bad trans- 
mission were based on observations on Sayville, N. Y., 
call TVSL; Arlington, Va., call NAA; Key West, NAR 
(1,800 m.); Wellfleet, Mass., WC’C!; San Diego, NPL; 
and the Lakes stations at  Milwaukee, W;lZE; Port 
Arthur, VBA; Duluth, N7DM; Sault Ste. M:wie, FBB. 
For reasons not at-once a arent many stations on the 

here with est,raordinary clearness. A good ninny oLiser- 
vations were made on signals from battleships in t.he 
Gulf and u on Galveston, WGV; New Orlenns, II’HX; 
Fort Sani &ouston, TYUJ; Michi an University, 8S-4; 

From the west 
coast, observations were also made upon &re Island, 
NPH; Point Arguello, NPR; and occasionally upon 
Victoria, VAK. A reat many other stations might be 

unusually good. A good many vessels were reported at 

tion which is thoug R t to be much larger in overland 

October and November, was o ? such a nature in this 

receding da 
$he effect o H moisture on ground absorpt,ioii is here 

70-foot aerial in $ oronto. The first distance is 300 and 

records of good transmission. Inasniuch as 7 t le xentlier 

Gulf of Mexico or in the ;eP I ’  ississippi Valley arc received 

Fort Leavenwort.h, TVUT;, and ot f em. 

mentioned as being gh eard here when transniissivn was 

this station, but i t  mas not often possible to locate them 
very definitely. Finally, shunted tele )hone readings 

by Brother John Ber~hnianiis, of Christian Brothers Col- 
lege; at  8t. Louis, by Alr. A. S. Elatterinnnn at  Washington 
Univer4t.y; at Boulder, Colo., IJY hlr. Strock; and by Mr. 
H. S. Hheppiird :it Michigan University, in connection with 
certain tests to be rcporteil on jointly in a future laper. 
F.:.e\-crn! ii:ii:it.iwrs at  points frtjiii 000 to 1,101) miles c f istant 
h a w  1;ccii kind enough tu make writt.en re ,arts on the rela- 

Ilenvc2-, Colo., antl Mr. Miller at  Rushncll, 111. 
In reference to the influence of barometric pressure it 

must be iioted that areas of low barometer are always 
more or less cloudy. In order to settle this point it is nec- 
essary to consider the cases where the barometer readings 
were generally rather high over the area studied. Of 18 
cases which could be put in tliis class, 1 1  showed good 
transmission :tnd 7 poor. But of these 1 1  cases of ood 
transmission 4 were, re orted from the valle of t h e k a -  
sissippi, ~vliicli the aut. 7 ior has reason to bezeve permits 
phenomenally good traiisniissioii , and G were over gener- 
ally cloudy areas. Of the 7 cases of bad transmission 
associated with rather high baroniet,er, 5 were over very 
cloudy areas. The writ,er does not consider this evidence 
conclusive, but it might mean that high barometer is 
unfavorable t.0 transmission. Clear-cut cases for long 
clistsnces are riot easy to find for either the high or tlie low 
barometer classes. 

On t,he whole it seems as if the presence of clouds is the 
conbrolling fact,or, modified somewhat erhaps by baro- 
niet,ric conditions. Bearing this in min B , it seemed worth 
wliile to attenipt to find out whether cloudiness would be 
most ljeneficinl a t  the sender or at  the receiver. Accord- 
ingly the evenings of observation were divided as follows: 

have been ninth on our own signals at  3 !I emphis, Tenn., 

tive strength of our sigiids;, uniong these i fr. Stockman at  

--___- 
Transmission. 

Good. I Bed. 
Weather conditions. 

1. Senders and rereirer both in cloudy area.. _. . . . ____. ._ _. __. . . _ _  ... . 
2. Senders and receiver both in clear area ..__.. _ _  _ _  __. ___. ____. _ _  _ _  _._ 
3. Senders cloudy. revelver. clear ___. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4 

7 1. Senders: clear: rkeiver, cloiidy _.._. . . . . . . - -. . . . . . . . . . . . . . . . . . . . . . . . 

From this analysis it seems that few cases of good trans- 
mission are reported when both statlions have been in the 
clear area preceding the night of observation and about 
the same indifferent result is seen when the sender only 
has been in the clear. On the other hand, when the 
sender but not the receiver has been in the cloudy, tho 
ratio of good to bad trnnsiiiissions is about the same as 
wlwn the cloudiness has been quite general. This ratio 
is 5 : 1 in favor of good transmission. Cloudiness in that 
portioii of the are,& of t.ransnlission near the sender is evi- 
dently of the most iiiiportance in favoring transmission. 
This should have an important influence on the formation 
of any theory which will take account of the variations 
.of noct,uriial transmission as a function of the weather of 
the prec.eding day. 

I t  seenis to the writer that the most serious attempt to 
correlate fact and theory in long-distance transniission 
problems has been macle by Dr. Eccles in the two papers 
previously mentioned. As he points out, the hypothesis 
of an upper layer of ionized air was suggested b IIeavi- 

tioii by bombardnieiit of cosmic dust has been advanced 
by Dr. W. J. HumphreysS to account for the fact that 

side in 1900, and the idea of the production of suc i ioniz& 

I W. J. Humphreys, Astrophysicsl Journal, May, 1812. 
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accordin to the researches of Newcomb, Yntema, Canip- 

amount of livht which exceeds the total light from the 
stars. Dr. &des seems to refer, however, the hy oth- 

of the diurnal variations of terrestrial magnetism. This 
would mean a gradual increase in ionization and hence in 
conductivity with the height, but on the whole a degree 
of ionization which would create a very great absorption. 
He points out that a very much smaller degree of ioniza- 
tion would suffice to esplain some of the phenomena of 
lon distance radio transmission. 

f i-~lie equations of the electromagnetic wave in free 
s ace be modified by the addition of a term representing 
t R e ionic convection current in the path of the wave, 
there results an espression for the wave velocity which 

the refractive indes 
of ionized air would be less than unity, just as in t!e case 
of thin films of some metals whose refractive indices 
may be much less than unily for light rays. The effect 
of a refractive indes diminishing with increasing altitude 
would be to tend to bend the waves back to earth, t-hus 
following more or less its curvature. 

Dr. Eccles offers the very plausible suggestion in regard 
to the well-known facts of nocturnal long transmission, 
that the middle ortion of the atmosphere is at  night 
mainly un-ionize (P on account of the absence of synliglit, 
but that partial refractions occur at the very high per- 
manently ionized layer. This reflection would not take 
place during the day, as there would be no very sharp 
transition from ionized to un-ionized atmosphere. His 
calculations on the amount of bending of long waves 
during the daytime show that a distribution of ionization 
is possible such that these waves, a t  certain critical 
altitudes (ranging from 40 kilnnieters for a 2,000-meter 
wave to 100 kilometers for a 200-meter wave) would suffer 
a refraction so abrupt as to be equivalent to  a reflection, 
thus accounting for the possibility of long-distance 
transmission bemg better in the daytime with long waves 
than at night. Tnis has been occasionally reported by 
Marconi of trans-Atlantic transmission. The writer has 
taken many observations on tlie 1 ,SOO-meter wave of Key 
West, on Arlington a t  2,500 meters, and on Sayville a t  
2,800 meters, but on three occasions only, in the month 
of December, were any of them heard in the daytime a t  
this station. The esception was Arlington, distant about 
1,400 miles. The signals were barely audible, and not to 
be compared in intensity Nqth the 9 p. ni. (Central t h c )  
time signals. The signals of these stations have always 
been received here strongel: a.8 it became later in tli6 
evening. The aerial a t  this qtation is, however, r -e  
high enough to do long-(lis tnnce receiving in dayli<lit. 

The writer does not ci?nsider that the evidence which 
has been ],resented in this and the preceding paper is in 
conflict with the theory of Dr. Eccles. On the otlirr 
hand, it is in no wise to be explained by that thcory, 
dealing as it does with refractions and reflections at  
relatively high altitudes. The author is inclined to accept 
the idea of a pernianent41y ionized upper layer a t  great 
altitude; he is even willing to entertain the notion that 
the ionized middle region in daylight plays an important 
r61e in deterininin@ the generally large day absorption, 
but he considers t%at the evidence here submitted can 
only be accounted for by assuming a reflection at  the cloud 
level brought about by a more or less abrupt alteration 

bell, an B Abbot, there is received from the sky a total 

esis of Prof. Schuster' put P orward to justify his t R eory 

exceeds that of light in free s ace. A better way of 
stating this. is perhaps to say 

4 Phil. trans.. A. 1901. 

in the velocity of the wave above and below this level. 
It is not the clouds themselves that reflect, as good traiis- 
mission between here and the Lake district has often been 
observed on very clear nights provided that the day has 
been cloudy. I t  is rather caused by an electrical discon- 
tinuity which persists after the clouds which caused i t  
have perhaps long disappeared. I t  is difficult t o  believe 
t,liat tlio priibable clegree of ionization by sunlight at  the 
cluucl level could be sufficient to be of influence, but so 
far 111.) other more plausible suggestion has occurred to the 
writer. If this icmization is appreciable, then the clouds 
would in daylight produce a tliscontinuity layer which 
might persist for some hours aft,er sunset. By the time 
this disci-aitinuity fades away the ionization in the whole 
interniediate region of the atmosphere will be reduced 
so that wnves may reach the pernianent.1-y ionized up er 
layer and be? reflected by it with little absorption. d u s  
good transmission will continue until the niorning twi- 
light. Itmaturally follows that general cloudiness would 
be beneficial in daylight. As far as observations taken 
a t  this station g o ,  they fully agree with this. Unfor- 
tunately the day range of this station for reception of 
signals is not sulficiently great to settle this point clefi- 
nitely. The fact  that cloudiness at  the sender (where 
the radiant energy mould without reflection be highly 
divergent) is nif-iro beneficial than a t  the receiver, seems 
to lcncl support t o  this theory. The theory leavoa us 
without anv adequnts esplanation of the day absorption 
which Austin has shown t o  be very regular in oversea 
transniission at, least. We must therefore either assume 
that the daytime ionization under the cloud level averages 
much larger than is generally assumed, or that the radia- 
tion is dividcd as follows: 

1 .  A portion reflected from the cloud lerel, m d  passing 
from sender to receiver' as between two approximately 
parullel surfaces, and hence not following the inveise 
scpare law of divergence, and not heavily absorbed, 
since it travels in ti feebly ionized medium. 

2. 9 portion entering the middle ionized region and 
refrac.ted back toward the earth according to tlie theory 
of Dr. Eccles. This portion woulcl be absorbed during 
the day, but very feehly absorbed at  night. 

3. A portion pnssing througli the middle region and 
partially reflected at  the upper permanently ionized 
layer. This mould be heavily absorbed during the day 
niid feebly al>sd>ed at night. 

4. A portion which passes out into space is lost. 
It is likely that the second portion is of the most 

ilnportanco i n  the ilatytinie, while the vagaries of long 
I 1ist:~n~o noc.tunin1 transmission are due to combinations 
:it. tlii: rcwiver of tlie first a id  third portions. Those 
-. .- : 1 - 1 .: .&:/ ..... :,> +17- - + - y t l i  of signals (swinging) 
nnct 'GIIC' s ~ u \ ~  C L  Illit bU.Cbll~llD \ , d i n g )  so funiilinr to opera- 
tors in long range work may well be due to interference 
rll'ccts IJ~tWeCn these two portions. 

Tlic rapidity with which these effects often occur 
strongly suggests the idea of u violent coinmotion in the 
lo\vcr l i ~ d s  in the wave path. 

Accordingly, c:luyligh t trmsmission over a clear area 
i~-ould bo ctirricd on mainly by thc second portion, the 
third portion being heavily absorbed. Daylight trans- 
iiiissicln oyer $1 doudy area (es ecially where cloudy at 
sendcr nnd its vicinity) would B e reinforced by the filvt 
portion. 

Nocturnal transmission following clear days would be 
carried on by the second ortion reinforced by the third, 
both portions being feeb P y absorbed. Nocturnal trans- 
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1812. 

June 6, eruption 

June 10, h e . . .  
fAIter June15 ...... 
,=dore .... 
June 16.. ......... 

i).g:j&:: 
June 20. twilight.. 
June23, vapra voil. 
June 23, twllighl.. 
June 23.. ......... 
June 27.. ......... 
June27 ........... 
June24 ........... 
June 23.. ......... 
June 24-27.. ...... 
June 24.. 
June 28.. ......... 
June%.. ......... 
June28.. ......... 
June 25-29.. ...... 
June29 ........... 
June 26.. ......... 

......... 

Iuneg(7 )  ........ 

mission following cloudiness would in general be carried 
on by all three portions, but the evidence here presented 

ests that the first portion, added to the third, both 
fee ly absorbed, is of reat importance. 

Since completing t is paper the writer has read an 
interesting account by Nipher, in the Proceedings of the 
Saint Louis Academy of Sciences, 1913, of local magnetic 
storms whose origin he believes to have traccd to the 
influence of clouds. He finds also n, period of magnetic 
disturbances coinciding with the well- known twilight 
fluctuations in radio transmission. Prof. Nipher sug ests 
a variation in the ionization of the lower levels cause % bg 
variations in the sunlight as the nature of this influence. 
There seems to be an ultimate connection between these 
phenomena and the variations in radiotransmission. 

% sY 

1912. 

.................................................................................................................. 
.................................................................... { ~ ~ ~ ~ ~ , ' $ $ ~ ; & : : :  }July 4 ................. No ................ 

} ............................................................................................................... 
Between June174ulyl No .................... July 1-28. ................................ -1.1.. ................ 

I July 6.. ............... No.. .................. July 11.. .......... July 11-20.. ........... No.. .............. 

July 11 ................ Sept. 15.. ............. Absent ............ Absent ................ Absent ..... ......I 

July 12-16 ............. No. .................... Indfiuite ( 9 ) .  .... Aug. 5 ( T ) . .  ........... No. ............... 

............................................................................................... Aug. 15.. ......... 

! 

July 6-11.. ............ No .................... July 19.. .......... July 20-25 ............. i No ................ 
July E.. ..................................... _:. .............................................................. .I ............................................................................................................... .i 
July 11.. .............. Yes; end of July.. .... July 21.. .......... July 22: July 28.. ..... July 11.. .......... 1 

June27 ................ Ju y 2  ................ July22 ............ July23 ................ June27 ........... 
July9-12 .............. No .................... July24 ............ July27 ................ Yes ............... 
July 6-12, or later.. ... No. ................... Absent ............ Absent ................ Absent ........... 
July 10-15 ............. Yes; like late summer.] July 28.. .......... July 28; Aug. 1 ........ Like July 10 ...... ................ ................... ....... No.. .............. July 13 Yes I Jul 28 (?). (1) 

July 11-15 ............. Yes ................... i Absent ............ Absent ................ Absent. .......... 
Julv 15 ................ No .................... July24 ............ July24 ................ Yes ............... 
Julj 12-18 ............. Yes; bug. 1 . .  ......... July 28.. .......... July 2bAug. 1. ....... Yes; July ......... 
July21 ................ Yes ................... Absent ........................................................ 
July 26, alter gaps ..... Yes; Aug. 32-Oct. 1 . .  . Aug. 2. ........... Aug. 2-22. ............ July 2bOct. 1.. ... 
July 26 ................ Yes ................... Absent ............ Absent ................ Absent ............ 

i 

- 

li B s 
- 

1 
a 
3 
4 
5 

0 
7 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
#) 
21 aa 
!a 
24 
!?J6 
28 
- 

Longi- 1 tude. Stetlrm. 

I 1  
Iiatmai. ..................... 
Mount Wllson.. ............. 
Washington .................. 
West Qreenland .............. 
Iceland.. .................... 

Algiers.. ..................... 
Heldelberg. .................. 
Zurich. ...................... 
Hamburg. ................... 
Denmark. ................... 
Pavia.. ...................... 
salo.. ........................ 
Ischia.. ...................... 
Imsbruck ................... 
Potsdam.. ................... 
Mest.. ...................... 
DonnEiSberg. ................ 
Tetschm.. ................... 
Flume. ...................... 
vlenaa... .................... 
BEIrlnge.. ................... 
WSKaW.. .................... 
P m l n y  ................... 
sohi8  ....................... 
A ttens.. ..................... 
Egypt.. ..................... 

p t ;  

155 0 
119 10 
77 0 
5 0 0  
21 52 

Jiiwf. 
4 0  
8 42 
8 3 3  

10 0 
10 0 
9 10 

10 31 
13 50 
11 25 
13 0 
13 60 
13 50 
14 15 
14 2.5 
16 25 
17 19 
21 01 
22 48 
23 15 
23 43 
31 0 

MATERIAL. 

The first ste in the discussion was to collect the records 
of the Camp ! ell-Stokes sunshine recorders for those 
days of 1912 which yielded well-defined traces. These 

corresponding days of average or normal ears; the best 
years ininiediately preceding 1912 were c i osen as theso 
standards of comparison. Of course there had been 
considerahlo variations in judgment of what constituted 
the beginning of the daily record-trace, in exposures and 
in instrumental peculiarities among so inany contributing 
institutions. Particular difficulty arose in endeavoring 
to estimate the effects of low-lying haze and fog upon the 
Italian records. Eventually, however, the coniparisons 

were compared with t h e records for the same localities on 

I SECOND PEASE. I FIBST PEASE. 

Junem ........................................................................................................................... 
June 17.. ......... Increasing to Aug. 5... Oct. 1 ................. Aug. 5 . .  .......... Aug. 5. ............... Ort. 1 ............. 
June28.. ......... July 3 ................. No .................... Aug. 8. ........... Aug. 8.. .............. Sept. 9 ........... 

MAURER & DORNO ON T m  PROGRESS AND GEO- 
C+BAPHICAL DISTRIBUTION O F  TBE ATMOSPHERIC- 
OP!CICAL DISTURBANCE O F  1912-18.' 

1 Summarized from: dimwcr, J..  & Dorno. C. ober den Verlauf und die geogra h- 
der stmosphPrlsch-optien Sttirung, 1912-13. Met. Z&., 

a see Lte-olagIm?tle d*-& P. raunschweig, -. Febnuu, lSl3,80. Jhrg, p. 92. 

bche Verbreltun 
Braumhweig, ref .  1914 81. Jhr 

yielded a quantity of differences in the times of be inning 
of each day's record for 1912 as compared with t % e cor- 
responding data for averawe years. These differences 
were then carefully reworkea graphically by Dorno. 

Then the actinometric and polarization observations 
were gone over in an equally careful, critical manner. 
The actinonieter records were st,udied by comparing the 
daily maxima t,hroughout 1912 with the average maxima 
for corresponding days and the resultin differences were 

the minimum values of the antisolar distance of Arago's 
Point for 1912 were similarly coni ared with the avera e 

lished notes on the sky were carefully compared with the 
plotted curves; the curves obtained from the sunshine 
recorders were supplemented by those from the photo- 
recordin station at Tetschen and b the curves from 

tories of the world. In all 36 such curves were repared 
and studied; selections from them are repro c r  uced as 
figure 1 of the article noticed, but must be omitted here. 

plotted. In  the polarization records t f e masimum and 

values for normal years. Finally a P 1 manuscripta andpu Q - 

practica a .y all the actinometric and PO T arimetric obsenw 


